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MULTIPLE CIRCUIT CONTROL , 

BACKGROUND OF THE INVENTION 

This invention relates to multiple circuit controls 5 
and, more particularly, to such controls as are used to . 
provide selection of raise, lower, and/or angulation of a 
vehicle mounted snowplow blade. 

Electrically controlled, hydraulically operated snow 
plow assemblies wherein the plow blade can be selec 
tively raised, lowered, and/or angled right or left are 
well known. Examples of such a system are found in 
U.S. Pat. No. 3,307,275 and co-pending application of 
George D. Simonds, Jr., Ser. No. 645,516, ?led Dec. 
31, 1975, entitled “Valve and Pump Control for a Hy 
draulic System”, both assigned to the assignee of this 
application. ' 

Various types of in-cab control arrangements have 
been proposed for use in such systems and this applica 
tion is concerned with a control particularly well 
suited, but not exclusively restricted, to use in such a 
system. _ ‘ 

A general object of this invention is to‘ provide a 
readily manipulated control which insures positive 
movement into one of a plurality of available control 
positions; other, more speci?c objects are to provide 
that control versatility in a relatively simple structure, a 
structure which permits of ease of maintenance and 
replacement of parts, and a structure in which a safety 
interlock can be easily incorporated to prevent inad 
vertent operation. 

SUMMARY OF THE INVENTION 

For the achievement of these and other objects, this 
invention proposes a control box having an outer hous 
ing in which an opening is provided which is character 
ized by a plurality of linear portions radiating from a 
common, preferably central open area. A control lever 
extends through the opening and is associated with a 
biasing member urging the lever so that it normally 
assumes a neutral position in the central area of the 
housing opening. Inside of the housing, fixed electrical 
contacts are arranged around the lever in an array 
corresponding to the shape of the housing opening with 
at least one such contact being provided for each linear 
portion thereof. A common electrical contact is in 
contact with the lever throughout the range of lever 
movement to make selective electrical circuits through 
the ?xed contacts. This arrangement permits the lever 
to assume a normal, neutral position wherein all electri 
cal circuits are open and to be moved selectively into 
the linear portions of the opening to enable one of a 
plurality of available operable circuits, in the preferred 
embodiment raise, lower, and angulation right or left. 
A locking arrangement is provided for selectively 

engaging and restricting control lever movement. In the 
preferred embodiment this locking arrangement is con— 
nected in the ignition circuit and, when the ignition is 
off, normally engages the lever preventing ‘movement 
to all positions except that corresponding to the raised 
position. When the ignition switch is turned on, the 
circuit to unlock the lever is enabled and the lever is 
released for movement. A second switch can be pro 
vided which must also be closed to free the lever even 
after the ignition switch is closed. 
The lever functions as a momentary switch control 

and returns to its neutral position as soon as the operat 
ing force is removed. To convert the lever to a holding 
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2 
switch control a detent mechanism can be provided in 
one or more of the linear portions of the opening to 
hold the lever and require a positive force to return it to 
the neutral position. , 

A resilient boot, of rubber or the like, extends be 
tween the lever and housing to seal the opening without 
interfering with lever movement. 
Other objects and advantages will be pointed out in, 

or be apparent from, the speci?cation and claims, as 
will obvious modi?cations of the embodiment shown in 
the drawings, in which: 
FIG. 1 is a perspective view of a vehicle mounted 

snowplow blade; 
FIG. 2 is a perspective view of a control box embody 

ing this invention and with the rubber boot removed; 
FIG. 3 is a section view through the control box; 
FIG. 4 is a perspective view of the control box with 

the outer housing removed; and 
FIG. 5 is a top plan view of the control box with 

portions broken away. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention will be described as embodied in an 
hydraulically operated vehicle mounted snowplow. 
More particularly, vehicle 1 carries a plow blade 2 

through a conventional support arrangement. A power 
unit 3 mounted on the front of the vehicle provides the 
power source for the hydraulic system which activates 
rams 4 and 6. Angulation of the plow blade 2 is 
achieved by selective manipulation of rams 4 and the 
plow blade is raised and lowered through operation of 
lift ram 6. The embodiment to this point is generally 
conventional so far as this invention is concerned and 
should additional details of the installation be required, 
reference may be had to the aforementioned US. Pat. 
No. 3,307,275 and/or pending application. 

In accordance with standard practice, a control for 
the blade system is provided in the vehicle cab (not 
shown). The control includes box 7 having a housing 
made of a base 8 and a cover 9 detachably connected 
to the base. 
An opening 11 is provided in the cover and is made 

up of a plurality of linear portions l2, l3, l4, and 16, 
all radiating from a common, generally central area 17. 
Preferably, the opening 11 has a cruciform con?gura- ’ 
tion. 
Control'lever 18 extends through opening 11. A cy 

lindrical member 19_ is detachably connected to hous 
ing base 8 and is positioned in the interior of the hous 
ing. A number of electrical contact members 21, 22, 
23, and 24, are connected to cylindrical member 19 by 
rivets 26, the assembly of the electrical contacts 21-24 
and the cylindrical-member 19 being supported from 
base 8. Contacts 21, 22, 23, and 24 provide a plurality 
of relatively ?xed electrical contacts within vthe control 
box housing and surround the inner end of lever 18 in 
an array corresponding generally to the orientation of 
the linear portions 12, 13, 14, and 16 of opening 11. 

Cylindrical member 19 de?nes a ledge 27 at its up 
per, free end. Control lever 18 is provided with a ?ange 
28 which is generally annular and attached to lever 18, 
the lever and ?ange both being made of electrically 
conductive material. Flange 28 projects laterally from 
the longitudinal axis of lever 18 and engages an annular 
electrical contact disc 29 which rests on ledge 27 so 
that the ?ange engages the ledge through the contact 
disc. ' . ' 
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A conical spring 31 extends between a'shoulder 32 
provided on housing cover 9 and generally surrounding 
opening 11. The spring 31 extends from that shoulder 
to ?ange 28 and provides a biasing force urging the 
?ange 28 into engagement with contact 29, trapping it 
between the ?ange and the ledge and, moreover, posi 
tively urging lever 18 into a neutral position wherein it 
is generally located in common area 17 of opening 11 
and with its inner end spaced from all of the ?xed 
contacts 21-24. 
With this arrangement, the exposed end of lever 18 

can be moved selectively into one of the linear portions 
12, 13, 14, and 16 of opening 11 and this will move the 
inner end of the lever into engagement, respectively, 
with either ?xed contact 21, 22, 23, or 24 depending 
upon which linear guideway the lever is moved into. 
Flange 28 rolls on disc 29 with a nutating type motion 
to maintain a closed electrical circuit. 

In the preferred embodiment and as shown by the 
notations on the upper surface 30 of the control box 
housing, the guideways correspond to various operative 
modes of the plow blade. More speci?cally, movement 
into guideway 12 lowers the plow blade, movement 
into guideway 13 angles the plow blade to the right, 
movement into guideway 14 raises the plow blade, and 
movement into guideway 16 angles the plow blade to 
the left. When the operating force on lever 18 is re 
leased, the conical spring 31 will automatically return 
the operating lever to its neutral position and interrupt 
whatever engagement had been made with the ?xed 
contacts thereby opening the control circuits. 
The arrangement discussed to this point provides for 

momentary control of the four available operations. It 
is possible to adapt the control for sustained operation 
in either one or more of the modes of operation. Gener 
ally, it may be desirable to provide sustained operation 
in the “lower” mode so that the plow blade will ?oat 
over irregularities in the surface being worked. To this 
end, a detent screw 33 is inserted into the cover 9 so 
that its tip projects into guideway 12. With this arrange 
ment, lever 18 is forceably pushed past the tip of screw 
33 and is held in that position unless it is physically 
returned by the operator past the tip toward the neutral 
position. This sustained operation load it provided in 
the “lower” mode of operation since in that mode 
hydraulic pressure is relieved from the lift system and 
the plow blade is allowed to ?oat up and down to ac 
commodate irregularities in the area being worked. 
A resilient boot, of rubber material or the like, ex~ 

tends over the upper exposed end of the lever and 
tightly engages the lever and the housing cover 9 
around opening 11. The rubber boot seals the interior 
of the control box from dust and dirt without interfer 
ing with lever movement and also acts as an electrical 
insulation to reduce the risk of the operator contacting 
electrically live parts. 
The ?xed contacts 21-24 are connected by conven 

tional circuit wires to various solenoid operators (not 
shown) controlling conventional hydraulic valves (not 
shown) to control the system hydraulic circuit and 
provide the various modes of operation discussed 
above. Contact disc 29 is connected by lead 25 to a 
power circuit, to be described more completely herein 
after. Thus, when the inner end of control rod 18 
makes selective engagement-with one or the other of 
?xed contacts, an electric circuit is completed from 
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lead 25 through disc'29, ?ange 28 and a portion of the ' 

4 
control lever and one of the ?xed contacts to an appro 
priate solenoid to accomplish the desired function. 

In order to prevent inadvertent operation of the plow 
blade, it is desirable to provide some means of locking 
the control against operation. In the preferred embodi 
ment, this is provided by a solenoid assembly 36 which 
has a‘ plunger’37 biased by spring 38 into a position, 
when the solenoid is de-energized, such that plunger tip 
39 engages ?ange 28 holding the ?ange ?rmly against 
the ledge 27. When the solenoid is energized, plunger 
tip 39 is withdrawn against the bias of spring 38 freeing 
the ?ange and thus the control lever for free move 
ment. When the plunger tip 39 is in engagement with . 
lever 28, the lever can only be manipulated into guide- ' 
way 14 establishing a “raise” mode of operation which 
does not present any particular hazard. But, it cannot 
move into any of the other three guideways. ' 
The electrical circuit for the solenoid includes igni 

tion switch 41 for the vehicle and also a secondary 
control on/off switch 40. Both the ignition switch and 
the control switch are in the circuit for the solenoid so 
that both switches have to be closed before the sole 
noid is energized to release the lever for operation. 

Ignition switch 41 is connected to the plus side of the 
vehicle battery and through fuse 42 and lead 43 to one 
solenoid terminal 44 and lead 25. Solenoid terminal 46 
is connected through leads 47 and 48 and switch 40 to 
ground. To complete the electrical circuit for the 
power unit, contacts 21, 22, 23, and 24 are connected 
to operative devices such as electrical solenoids by 
leads 49, 51, 52, and 53 and then to ground. 
The described structureprovides a reliable control in 

a relatively simple structure. Moreover, it will be noted 
that by removing cover 9, which is attached to the base 
by screws, all of the interior parts of the control are 
readily accessible for whatever maintenance or re 
placement may be required from time to time. 
Another feature in the control adding tow-the reliabil 

ity and ease of maintenance is the speci?c contact 
mounting structure. It will be noted that member 19 
includes a central opening 54 which, similar to opening 
11, is also generally cruciform in shape. More gener 
ally, it corresponds in con?guration with the opening 
11. Contacts 21-24 are L-shaped members with the 
portion contacting the levers being located within the 
openings 56, 57, 58, and 59 and the lever again being 
located, when in its neutral position, in a central, com 
rnon area 61. With this arrangement, when the assem 
bly consisting of a cylindrical member and the‘ ?xed 
contacts is attached to the base, the ?xed contacts are 
automatically oriented relative to opening 11 for 
proper function. 
Although but one embodiment of the present inven 

tion has been illustrated and described, it will be appar 
ent to ‘those skilled in the art that various changes and 
modi?cations may be made therein without departing 
from the spirit of the invention or from the scope of the 
appended claims. 
We claim: 
1. A control box comprising, in combination, 
a housing, = 

means de?ning an opening in said housing including 
a plurality of generally linear portions radiating 
from a common, generally central area so that said 
linear portions de?ne a plurality of guideways radi 
ating from‘said common area, 

lever means extending ‘through said opening into th 
‘interior of said housing, ' 
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means de?ning a laterally extending, generally annu 
lar ?ange on said lever =means,~ I 

means‘ de?ning a plurality of ?xed electrical contact . 
means within said housing and surrounding said 
lever means in an array corresponding generally to 
the orientation of said guideways relative to each . 
other, a 

means de?ning a shoulder within saidhousing, 
means supporting said lever means in said housing 
and including biasing means urging said ?ange into 
engagement with said ‘shoulder and urging said 
lever means into a normal position extending gen 
erally through said common area and spaced from 
said ?xed contacts and further supporting said 
lever means for selective movement, against said 
biasing means, into one of said guideways for selec 
tive engagement with at least one of- said ?xed 
contacts, > - 

electrical circuit means including common electrical 
contact means extending over said shoulder and 
between said shoulder and said ?ange, said ?ange 
nutating on said common contact means as said 
lever is moved into said guideways, 

and said lever means having an electrically conduc 
tive portion, including said ?ange, which selec 
tively engages said ?xed contacts as said lever 
means moves in said guideways for establishing 
selective electrical circuits with the ?xed contacts 
as the ?xed contacts are selectively engaged by said 
electrically conductive lever portion. 

2. The control box of claim 1 further including lock 
ing means selectively moveable into and out of engage 
ment with lever means to respectively restrict move 
ment of said lever means from said common area and 
to free said lever means for movement. 

3. The control box of claim 2 wherein said combina 
tion is connected to a vehicle mounted system for rais 
ing, lowering and angling a plow blade and wherein 
said locking means includes an electrical circuit, 
said vehicle includes an ignition switch, 
said’ ignition switch is connected in the electrical 

circuit of said locking means, ' 
and said locking means holds said lever means in 
engagement with said shoulder to restrict move 
ment of said lever means when the electrical circuit 
to said locking means is open and is out of engage 
ment with said lever means when the electrical 
circuit to said locking means is completed. 

4. The control box of claim 3 wherein 
said locking means comprises ‘a solenoid including a 
normally extending plunger which is retracted 
when said solenoid is energized, 

and said plunger, when extended, engages said ?ange 
and holds said ?ange against said shoulder. 

5. The control box of claim 4 wherein said opening 
has a generally cruciform shape. 

6. A control box comprising, in combination, 
a housing, 7 ' 

means de?ning an opening in said housing’ including 
a plurality of generally linear portions radiating 
from a common, generally central area so that said 
linear portions de?ne a plurality of guideways radi 
ating from said common area, ' 

' an elongated leverextending through said opening, 
means de?ning ‘a laterally extending, generally annu 

lar ?ange on said lever, - a 
at least one ?xed electrical contact for each of said 
guideways, said ?xed electrical contacts disposed 
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.. within said housing and surrounding said lever in 
an array corresponding toi-the orientation of said 
guideways, , . q - ' Y.’ 

means de?ning a shoulderlwithin ‘said housing, 
spring means extending ,between ;said housing and 
?ange and biasingsaid ?ange into engagementvwith 
said shoulder and biasing said lever into a normal 
position wherein it is disposed in said common area 
and spaced from said ?xed electrical contacts,‘ 

means supporting said lever for selective movement 
against said bias into one of said guideways for 
selective engagement of said lever with said ?xed‘ 
contacts, 

an electrical circuit means including common electri- “ 
cal contact means extending over said shoulder and ' 
between said shoulder and said ?ange, said ?ange 
nutating on said common contact means as said 
lever is moved into said guideways, 

and said‘ lever means having an electrically conduc 
tive portion, including said ?ange, whichv selec 
tively engages said ?xed contacts as said lever 
means moves in said guideways, for establishing 
selective electrical circuits with the ?xed contacts 
as they are selectively engaged by said electrically 
conductive lever ‘portion. 

7. The control box of claim 6 
wherein said housing includes a base, 
including means on said base comprising a member 
detachably connected to said base and having a 
free end which de?nes said shoulder and an open 

' ing generally in alignment with said housing open 
mg, 

wherein said housing further includes a cover detach 
ably connected to said base and having said hous 
ing opening provided therein, 

and wherein said ?xed contacts are located in said 
member opening and said lever extends into said 
member opening. 

8. The control box of claim 7 wherein 
said housing opening and said member opening are 

generally cruciform in shape having relatively 
aligned guideway portions extending from rela 
tively aligned central, common areas, 

and said ?xed electrical contacts are positioned in an 
exposed to said lever from the guideway portions of 
said member. 

9. The control box of claim 8 including detent means 
in one of 'said housing opening guideways engageable 
with the lever when it is vlocated in said guideway to 
prevent return movement of lever to said neutral posi 
tion by said spring. , 

101'The control box of claim 8 wherein said combina 
tion is connected to a vehicle mounted system for rais 
ing, lowering and angling a plow blade and including a 

‘ locking means having an electrical circuit, ’ 
said vehicle includes an ignition switch, 
said ignition switch is connected to the electrical 

circuit of said locking means, 
and saidv locking means holds said lever in engage 
ment with said shoulders to restrict movement 
thereof when the electrical circuit to said locking 
means is open and is out of engagement with'said 
lever means when the electrical circuit to said lock 
ing means is completed. 

- 11. The, control box of claim 10 wherein 
4 said locking means comprises a solenoid-including a 

normally extending plunger which is retracted 
when said solenoid is energized, 
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and said plunger, when extended, engages said ?ange 
and holds said ?ange against said shoulder. 

12. A control box connected in a vehicle mounted ‘ 
system for raising, lowering and angling a plow blade 
and comprising, in combination, 
I a housing including means de?ning a shoulder within 

' said housing, 

means de?ning an opening in said housing including 
a plurality of generally linear portions radiating 

" from a common, generally central area so that said 
linear portions de?ne a plurality of guideways radi 
ating from said common area, 

generally elongated lever means extending through 
said opening into the interior of said housing, 

means de?ning a plurality of ?xed electrical contact 
means within said housing and surrounding said 
lever means in an array corresponding generally to 
the orientation of said guideways relative to each 
other, 

means supporting said lever means in said housing 
and including spring biasing means urging said 
lever means into a normal position extending gen 
erally through said common area and spaced from 
said ?xed contacts and further supporting said 
lever means for selective movement, against said 
spring biasing means, into one of said guideways 
for selective engagement with at least one of said 
?xed contacts, 

means de?ning a laterally extending, generally annu 
lar ?ange on said lever means, said spring biasing 
means extending between said housing and said 
?ange and biasing said ?ange against said housing 
shoulder, 

a common electrical contact disc on said shoulder on 
which said ?ange nutates as said lever means is 
moved selectively into said guideways, 

electrical circuit means including said common elec 
trical contact disc for establishing an electrical 
circuit with the ?xed contacts as the ?xed contacts 
are selectively engaged by said lever means, 

locking means" selectively movable into and out of 
engagement with said lever means to respectively 
restrict movement of said lever means from said 
common area and to‘free said lever means for 
movement, , 

said locking means being electrically operable, 
said vehicle including an ignition switch vconnected in 

' the electrical circuit of said locking means, 
and said locking means holding said lever means 
?ange in engagement with said shoulder ‘to restrict 
movement of said lever means when the electrical 
circuit to said locking means is open and is out of 
engagement with said lever means when the electri 
cal circuit to said locking means is completed. 

13. A control box of claim 12 wherein 
said locking means comprises a solenoid including a 
normally extending plunger which is retracted 
when said solenoid is energized, and 

said plunger, when extended, engages said ?ange and 
holds said ?ange against said shoulder. 

14. A control box of claim 13 wherein said housing 
opening has a generally cruciform shape. 

15. A control box connected in a vehicle mounted 
system for raising, lowering and angling a plow blade 
and comprising, in combination, 

25 

35 

40 

45 

50 

55 

60 

65 

8 
a housing including a base and a cover detachably 
connected to said base, 

means de?ning an opening in said housing cover 
generally cruciform in shape having a plurality of 
generally linear portions‘radiating from a common, 
generally central area so that said linear portions 
de?ne a plurality of guideways radiating from said 
common area, - 

an elongated lever extending through said housing 
opening into the interior of said housing, 

means on said base inthe form of a member detach 
ably connected to said base and having an opening 
generally cruciform in shape de?ned by linear 
guideway portions extending from a generally cen 
tral, common area, said guideway portions and said 
central common areas of said housing opening and 
said member opening being relatively aligned, 

at least one ?xed electrical contact for each of said 
housing opening guideways, said electrical contacts 
positioned in and exposed to said lever from the 
guideway portions of said member and surrounding 
said lever in an array corresponding to the orienta 
tion of said guideways, , 

said lever extending into said member opening, 
said member having a free end and said free end 
de?ning a shoulder generally surrounding a portion 
of said lever, ' 

means de?ning a generally annular, laterally extend 
ing ?ange on said lever, 

spring means extending between said housing and 
said ?ange to bias said ?ange into engagement with 
said shoulder and also biasing said lever into a 
normal position wherein it is disposed in said com 
mon central area of said housing opening and 
spaced from said ?xed electrical contacts, . 

said lever being selectively movable against said bias 
into one of said guideways of said housing opening 
for selective engagement of said lever with said 
?xed contacts, , 

said spring means also biasing said lever ?ange into 
engagement withsaid shoulder, . 

electrical circuit means including common contact 
‘ means operatively associated with said lever for 

establishing an electrical circuit with the ?xed 
contacts as they are selectively engaged by said 
lever, 

locking means selectively movable into and out of 
engagement with said lever to respectively restrict 
movement of said lever from said common area 
and to free said lever for movement into said guide 
ways, 

said locking means being electrically operable, 
said vehicle including an ignition switch connected in 

the electrical circuit of said locking means, 
and said locking means holding said lever ?ange in 
engagement with said shoulder to restrict move 
ment thereof when the electrical circuit to said 
locking means is open and is out of engagement 
with said lever when the electrical lever to said 
locking means is completed. 

16. The control box of claim 15 wherein 
said locking means comprises a solenoid including a 
normally extending plunger which is retracted 
when said solenoid is energized, 

and said plunger, when extended, engages said ?ange 
and holds said ?ange against said shoulder. 

, * * * * * 


